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ABSTRACT . 

PROBLEM TO BE SOLVED: To provide a plastic flow sheet excellent in mold 
releasing property by preventing the ooze of an insulating adhesive into 
the hole to serve as an IVH used for the manufacture of a multilayer 
printed wiring board having an IVH (interstitial via 
***hole*** ) . 

SOLUTION: In this sheet, a crosslinked resin layer O-l-lO^im thick is 
provided on at least one face of a sheet which plastically flows such as 
polyethylene or the like. It is to be desired that the tensile elastic 
modulus of such crosslinked resin layer should be 3X10 (sup 3)MPa or under 
at 25-100 deg.C and 3X10 (sup 2)MPa or under at 100-180 deg.C. This 
manufacture is one which opens a through hole in a metallic 
foil fitted with an adhesive where a half hardened insulating 
adhesive is provided on one side of a metallic foil or the 
insulating layer face of a laminate with its one side lined with a 
metallic foil , and lays the adhesive face on a circuit board 
prepared in advance, and lays the above-mentioned plastic flow sheet for a 
multilayer-wiring board which plastically flows on the 
metallic foil in the stacking process, and stacks and unites 
them by heating and pressing. 
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BASIC-ABSTRACT: 

The method involves forming a through hole (4) in a metallic foil layer (3) that 
has a laminated sheet. The metallic foil layer has a metallic foil (1) on which an 
insulating adhesive agent layer (2) of semi-hardened state is formed. A circuit 
board (5) is arranged on the adhesive agent surface. A plastic sheet (6) is 
laminated on the metallic foil layer. The plastic sheet has a cross linking resin 
layer (62) that has thickness in the range of 0 . l-10micrometer . The heat pressure 
application and lamination of the plastic sheet is carried out at the temperature 
range of 25-100 deg. C. 

ADVANTAGE - The method enables efficient control of exudation of insulating 
adhesive agent in through hole. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A penetration hole (4) is made in the metallic foil with adhesives (3) or the laminate 
sheet with adhesives (31) which formed the insulating adhesives (2) of a semi-hardening state 
in one side of metallic foil (1 ), or the insulating layer (12) side of the one side metallic foil 
tension laminate sheet (11). Pile up the adhesive coated surface with the circuit board (5) 
prepared beforehand, and the sheet (6) which carries out a plastic flow in lamination process 
on said metallic foil with adhesives (3) or the metallic foil (1 ) of a laminate sheet with adhesives 
(31) is piled up. The plastic flow sheet for multilayer printed wiring boards which formed the 
film thickness [ 0.1 micrometer or more / 10 micrometer or less ] bridge construction resin layer 
(62) at least in one side of the sheet (6) which carries out heating pressurization, which is used 
in the manufacture method of the multilayer printed wiring board which carries out lamination 
unification, and which carries out a plastic flow. 

[Claim 2] The plastic flow sheet for multilayer printed wiring boards according to claim 1 which 
a bridge construction resin layer pulls, and an elastic modulus is 3x103 or less MPa at 25 to 
less than 100 degrees C, and is 3x102 or less MPa at 100 to 180 degrees C. 
[Claim 3] The plastic flow sheet for multilayer printed wiring boards according to claim 1 or 2 
which the resinous principle of a bridge construction resin layer consists of an epoxy resin, 
amount resin of bridge construction nature polymers, and those hardening agents, and total 
resin weight contains [ the amount resin of bridge construction nature polymers ] 20weight % 
or more. 

[Claim 4] The plastic flow sheet for multilayer printed wiring boards according to claim 1 to 3 

whose bridge construction resin layer is ultraviolet curing nature resin. 

[Claim 5] The plastic flow sheet for multilayer printed wiring boards according to claim 1 to 4 

which a bridge construction resin layer can remove in oxidizing quality solution. 

[Claim 6] [ the sheet (6) the plastic flow sheet for multilayer printed wiring boards carries out / a 
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sheet / a plastic flow ] The plastic flow sheet for multilayer printed wiring boards according to 
claim 1 to 5 which is a sheet of the thermoplastics chosen from polyethylene, an ethylene 
system copolymer, vinyl system polymer, acrylic polymer, fatty series polyester, or polyamide. 
[Claim 7] The plastic flow sheet for multilayer printed wiring boards according to claim 1 to 6 
whose elastic modulus in the melting point or softening temperature of a sheet (6) of the plastic 
flow sheet for multilayer printed wiring boards which carries out a plastic flow is below an 
elastic modulus of said insulating adhesives (2). 

[Claim 8] A penetration hole (4) is made in the metallic foil with adhesives (3) or the laminate 
sheet with adhesives (31) which formed the insulating adhesives (2) of a semi-hardening state 
in one side of metallic foil (1 ), or the insulating layer (12) side of the one side metallic foil 
tension laminate sheet (11). In the manufacture method of the multilayer printed wiring board 
which piles up the adhesive coated surface with the circuit board (5) prepared beforehand, 
piles up the sheet (6) which carries out a plastic flow in lamination process on metallic foil (1), 
carries out heating pressurization, and carries out lamination unification The manufacture 
method of the multilayer printed wiring board characterized by stiffening insulating adhesives 
(2) after heating using the plastic flow sheet for multilevel interconnection boards according to 
claim 1 to 7 (61) to the temperature more than the melting point of the sheet (6) which carries 
out a plastic flow, or softening temperature. 

[Claim 9] The manufacture method of the multilayer printed wiring board according to claim 8 
characterized by for the bridge construction resin layer (62) of the plastic flow sheet for 
multilevel interconnection boards (61) being able to remove in oxidizing quality solution, 
exfoliating the plastic flow sheet for multilevel interconnection boards (61) after lamination 
unification, and performing the surface roughening process by oxidizing quality solution. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture method of the multilevel 
interconnection board using the plastic flow sheet for multilevel interconnection boards and it 
which are used for the manufacture method of a multilayer printed wiring board of having the 
Bahia hall. 
[0002] 

[Description of the Prior Art] Usually, in order to make a printed wiring board high-density, 
generally the method of increasing the number of wiring layers is taken, but if the number of 
wiring layers is increased, the connection hole for the electric connection between each layers 
will increase inevitably. Since the area which the area by a penetration hole increases and 
forms wiring decreased when the penetration hole increased, since the penetration hole was 
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conventionally used for this interlayer connection, the problem that-izing could not be carried 
out [ high-density ] was considering the increase in the number of wiring layers. Then, the 
method of making connection between layers only in the part which needs electric connection 
is developed, and there are some which prepared the through hole of a inner layer and what is 
called an interstatial via hole (IVH) called the Sir face beer hall which connects an outer layer 
and a inner layer in the multilayer printed wiring board. This multilayer printed wiring board 
containing IVH is effective in high-density-izing, and also its flexibility and electrical property of 
wiring improve, and there is Merritt, like wiring length becomes short. While the multilayer 
printed wiring board containing IVH simplifies a manufacturing process since a manufacturing 
process becomes complicated by the conventional manufacture method, and making it low 
cost, the method of aiming at the further high-density-ization is proposed variously. 
[0003] In the ceramic patchboard which such a Bahia hall is used abundantly in the ceramic 
patchboard in ancient times, and forms an insulating layer and an electric conduction layer by 
turns although used regularly In the plastic patchboard, forming an insulating layer and an 
electric conduction layer by turns reduced efficiency, and, generally it was not performed. The 
intake capacity of the wiring required of a patchboard with development of the latest electric 
device is increasing remarkably, and it is being forced however, to form IVH. Many methods of 
forming IVH in such a plastic patchboard are proposed, for example, [ JP,S55-78598,A ] The 
processed double-sided board and pre-preg are indicated by the method of piling up by turns, 
and them [ JP,S59-48996,A ] A hole is made in a double-sided copper-clad laminate sheet, 
****** is metallized, circuit processing only of the copper foil of one side is carried out, the 
lamination unification of this is carried out through a inner layer circuit board and pre-preg, a 
penetration hole is made as occasion demands, penetration ****** is metallized, and the 
method of processing an outer layer circuit is indicated. It was quite difficult, in order to have 
not been unable to make a hole diameter small but to have accommodated present high- 
density wiring, although the technology of the conventional patchboard is used for such a 
method as it is and it was efficient. 

[0004] , for example as indicated by JP,S63-1 19599,A in order to accommodate higher-density 
wiring these days After it sticks an adhesion sheet on the copper-foil face of copper foil which 
has the metallic foil for protection and a punch and router processing perform outside 
processing As indicated by the method of fabricating in piles on outer layer material, inner 
layer material, pre-preg, etc., and JP,H1-37083,A The outer layer base material which formed 
the adhesive line in one side and established the penetration hole in the desired position, and 
the inner layer base material with which the conductive pattern was formed are made to meet, 
lamination adhesion is carried out, and the method of connecting the conductive pattern the 
inside of a penetration hole and on a inner layer base material by chemistry plating is 
proposed. 
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[0005] Moreover, to JP,H5-191046,A, a hole vacancy board is arranged at the top layer. In the 
manufacturing process of the multilayer printed wiring board which pinches the adhesives 
which have a hole corresponding to between lower layer substrates with the hole portion of 
said hole vacancy board, carries out heating pressurization, and carries out lamination 
fabrication from a hole vacancy board It begins to soften at a temperature lower than the 
melting temperature of adhesives, and the method of laying the thermoplastics sheet which 
has the heat resistance more than the cure temperature of adhesives is indicated. 
[0006] 

[Problem to be solved by the invention] By the way, the tendency is remarkable, when a hole 
diameter is small, the technical problem that adhesives ooze out occurs in a hole and 
especially a hole diameter becomes smaller than 0.5mm in diameter by the method currently 
indicated by JP,S63-1 19599,A and JP,H1-37083,A. Moreover, by the method indicated to 
JP,H5-191046,A, in order to make a hole in a substrate and adhesives separately, when a hole 
diameter becomes small, the technical problem that the position ****** accuracy of a hole falls 
occurs. Moreover, in the manufacturing process of IVH, the hole vacancy board which serves 
as IVH at the top layer is arranged. In the manufacturing process of the multilayer printed 
wiring board which pinches the adhesives which have a hole corresponding to between lower 
layer substrates with the hole portion of said hole vacancy board, carries out heating 
pressurization, and carries out lamination fabrication from a hole vacancy board [ the method 
of using a thermoplastics sheet by the method of laying the thermoplastics sheet which begins 
to become soft at a temperature lower than the melting temperature of adhesives, and has the 
heat resistance more than the cure temperature of adhesives ] Since a thermoplastics sheet 
becomes soft and flows, the inside of a hole is filled and it can prevent that resin flows into the 
inside of a hole from an adhesion sheet, it is an effective method when forming IVH of a 
detailed hole diameter especially. However, since the unevenness which the thermoplastic 
sheet had large mobility, flowed in in the hole, and was formed in the surface circuit of a inner 
layer board is followed, After the end of lamination, when exfoliating a thermoplastic sheet, 
some thermoplastics sheets tore to pieces and remained on the surface of the inner layer 
circuit, and this remained also by a subsequent plating process and a subsequent etch 
process, and had caused the fall of the interlayer connection reliability of IVH etc. In order to 
prevent this, it is possible to use the mold releasing film which applied silicone oil etc., but if it 
actually carries out, it will become difficult for a release agent to transfer and to remove the 
transferred release agent, and it will cause evils, such as a fall of a sex with plating, in the 
substrate surface with the release agent which remained. Furthermore, it might sink in into the 
adhesion sheet and the heat-resistant fall etc. might be caused. Moreover, although there were 
some which installed the good film of the mold-release characteristic in the sheet surface 
which has mobility, the film thickness of the good film of a mold-release characteristic was 
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thick, and was not desirable at the point which bars a flow of a sheet or serves as a cost rise. 
Thus, a material excellent in the mold-release characteristic was not found, without barring 
mobility. 
[0007] 

[Means for solving problem] [ this invention persons ] by laminating a thin bridge construction 
resin layer wholeheartedly at least on one side of the sheet which carries out a plastic flow as 
a result of examination that the technical problem of the above conventional technology should 
be solved The inflow to comparatively big unevenness of a hole etc. was large, and the inflow 
to detailed unevenness which carried out the surface treatment, and flattery nature were small, 
and the mold-release characteristic found out the plastic flow sheet for multilayer printed wiring 
boards with which it is satisfied of the character which was not acquired conventionally of 
having been good. This invention makes a penetration hole (4) in the metallic foil with 
adhesives (3) or the laminate sheet with adhesives (31) which formed the insulating adhesives 
(2) of a semi-hardening state in one side of metallic foil (1), or the insulating layer (12) side of 
the one side metallic foil tension laminate sheet (11). Pile up the adhesive coated surface with 
the circuit board (5) prepared beforehand, and the sheet (6) which carries out a plastic flow in 
lamination process on said metallic foil with adhesives (3) or the metallic foil (1) of a laminate 
sheet with adhesives (31) is piled up. It is the plastic flow sheet for multilayer printed wiring 
boards (61) which formed the film thickness [ 0.1 micrometer or more / 10 micrometer or less ] 
bridge construction resin layer (62) at least in one side of the sheet (6) which carries out 
heating pressurization, which is used in the manufacture method of the multilayer printed 
wiring board which carries out lamination unification, and which carries out a plastic flow. 
[0008] Furthermore, this invention makes a penetration hole (4) in the metallic foil with 
adhesives (3) or the laminate sheet with adhesives (31) which formed the insulating adhesives 
(2) of a semi-hardening state in one side of metallic foil (1), or the insulating layer (12) side of 
the one side metallic foil tension laminate sheet (1 1 ). In the manufacture method of the 
multilayer printed wiring board which piles up the adhesive coated surface with the circuit 
board (5) prepared beforehand, piles up the sheet (6) which carries out a plastic flow in 
lamination process on metallic foil (1), carries out heating pressurization, and carries out 
lamination unification After heating using said plastic flow sheet for multilevel interconnection 
boards (61) to the temperature more than the melting point of the sheet (6) which carries out a 
plastic flow, or softening temperature, it is the manufacture method of a multilayer printed 
wiring board of stiffening insulating adhesives (2). 
[0009] 

[Mode for carrying out the invention] [ the plastic flow sheet for multilayer printed wiring boards 
used for this invention ] It is required for the surface of the sheet (6) which Scarries out a plastic 
flow, and one [ at least ] of these for that it is the structure of two-layer or three layers as a 
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whole to consist of a bridge .construction resin layer (62) which consists of film thickness [ 0.1 
micrometer or more / 10 micrometer or less ] bridge construction resin (refer to drawing 1 and 
drawing 2 ). Although a flow into the hole which softens a bridge construction resin layer at 
high temperature, and serves as IVH is carried out, it is required for there to be no mobility to 
the extent that fine concavo-convex form is followed like the surface treatment of a inner layer 
circuit. In this invention, when exfoliating a plastic flow sheet, it can exfoliate easily, without a 
sheet remaining on the surface of a inner layer circuit. Moreover, it is only using the plastic flow 
sheet of one sheet, and since it is not necessary to use the sheet for mold release, it is 
possible to shorten the time which preparation of preparing the material before a press takes. 
Furthermore, since a bridge construction resin layer can remove in oxidizing quality solution, 
even when a bridge construction resin layer adheres to a loan in a substrate side, it can 
remove easily. Since the resin roughening process using such oxidizing quality solution is a 
process required from the first in order to secure a sex with plating, it does not need to add a 
new process. 

[001 0] [ the thickness of this sheet (6) that carries out a plastic flow, and a bridge construction 
resin layer (62) ] Since the form of a penetration hole (4) is followed, as for a bridge 
construction resin layer, it is desirable to make it as thin as possible, and [;the thickness of a 
bridge construction resin layer ] A flow to the hole part of the sheet (6) which carries out a 
plastic flow is not barred, and in order that it may make it hard for fissility to be good and to 
remain at the time of exfoliation, it is referred to as 10 micrometers or less, it rubs at the time of 
work, and in order that a crack etc. may prevent a resin layer from exfoliating, you may be 0.1 
micrometers or more. Moreover, only the thickness fully filled up with a penetration hole (4) is 
required for the thickness of the sheet (6) which carries out a plastic flow. Since the thickness 
of a penetration hole usually has a thickness of 30 micrometers - about 500 micrometers, as 
for the thickness of the sheet (6) which carries out a plastic flow, it is desirable to use an about 
30-500-micrometer thing. In addition, a bridge construction resin layer has good flexibility, and 
a flow to the penetration hole of the sheet which carries out a plastic flow is not barred. It 
excels in adhesiveness with the sheet which carries out a plastic flow, and pulls from the point 
that exfoliation does not take place that a coat does not break easily, and in 25 degrees C to 
less than 100 degrees C, it is 3x103 or less MPa, and, as for an elastic modulus, it is desirable 
in 100 degrees C to 180 degrees C that they are 3x102 or less MPa. 

[001 1] It is desirable that consist of an epoxy resin, amount resin of bridge construction nature 
polymers, and those hardening agents, and the total amount of resin (an epoxy resin, the 
amount resin of bridge construction nature polymers, and those hardening agents) contains 
[ the amount resin of bridge construction nature polymers ] 20weight % or more as a resinous 
principle of a bridge construction resin layer. The epoxy resins used in this invention are two or 
more organic functions, are hardened, and should just assume an adhesion operation. A 
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bisphenol A type or F type epoxy resin is one of such things, and it is marketed by the brand 
name of EPIKOTO 807, EPIKOTO 1001, and EPIKOTO 1010 from oil recovery shell epoxy 
incorporated company. Moreover, from Dow Chemical Japan, Inc., it is marketed by the brand 
name of D.E.R.330, D.E.R.331, and D.E.R.361. Furthermore, it is marketed by the brand name 
of YD128 and YDF170 from TOHTO KASEI Co. Ltd. Moreover, when giving ultraviolet curing 
nature, it is desirable to use an acrylate-ized epoxy resin and it is marketed by the brand name 
of EA-6310 from Aranaka village chemistry incorporated company. 

[0012] It has the functional group which causes crosslinking reaction to a polymer chain with 
the amount resin of bridge construction nature polymers in order to give pliability to a bridge 
construction resin layer. Weight average molecular weights are 30,000 or more things, and the 
rubber which gave functional groups, such as an epoxy group, a carboxyl group, an amino 
group, and a hydroxy! group, to acrylonitrile butadiene rubber and acrylic rubber is mentioned. 
From Japan Synthetic Rubber Co., Ltd., carboxyl group content acrylonitrile butadiene rubber 
is the brand name of PNR-1 , and is marketed by the brand name of ZEON CORPORATION to 
NIPORU 1072. As epoxy group content acrylic rubber, it is marketed by the brand name of 
HTR-860P-3 from imperial chemistry industrial incorporated company. This amount resin of 
bridge construction nature polymers is required in order to give pliability to a bridge 
construction resin layer. [ therefore, the thing which the amount resin of bridge construction 
nature polymers is contained, and is contained in all the resin 20weight % or more ] Flexibility 
and pliability are good and it is desirable at the point which changes without producing 
exfoliation that excel in adhesiveness with the sheet which does not bar a flow to the 
penetration hole of the sheet 6 which carries out a plastic flow, and carries out a plastic flow, 
and a coat does not break easily. In order for the sheet which carries out a plastic flow to flow 
out of the portion into which the coat of the bridge construction resin layer was easily broken 
into, and the coat was broken and to paste the substrate surface when there is no such 
characteristic, and the sheet which carries out a plastic flow changes, a residual thing remains 
easily. 

[0013] The hardening agent which uses various activity energy lines, such as ultraviolet rays, 
an electron beam, visible light, and X-rays, can be used for a hardening agent, and the various 
combined use of them may be carried out. For example, as a hardening agent, a phenolic 
compound, an acid anhydride, an amine system compound, an IMIDAZORU system 
compound, etc. can use a cationic polymerization type photoinitiator, a radical polymerization 
type photoinitiator, etc. as hardening agents by ultraviolet rays. 

[0014] It is desirable to use phenol NOBORAKKU resin, screw phenol NOBORAKKU resin, 
and cresol NOBORAKKU resin which are the compound which has a phenol nature hydroxyl 
group in [ two or more ] 1 molecule as a phenolic compound. Such a hardening agent is 
marketed from Dainippon Ink and Chemicals Inc. by the brand name of the FENO light 
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LF2822, the FENO light LF2882, FENO light TD-2090, FENO light TD-2149, the FENO light 
VH4150, and the FENO light VH4170. As an acid anhydride, a maleic anhydride, a phthalic 
anhydride, anhydrous tetrahydrophtal acid, anhydrous adipic acid, pyromellitic dianhydride, 
etc. are mentioned. An amine system compound as fatty series polyamine PORIMECHI range 
amine, There is poly ether JIAMIN etc., and there are m-Feni range amine, JIAMINO diphenyl 
ether, JIAMINO diphenylsulfone, benzogin, o-Feni range amine, etc. as aromatic series Gia 
Min, and as the second and third amine PIPERIJIN, N-MECHIRUPIPERAJIN, tetramethyl 
guanine, N, N, N\ N'-tetramethyl 1, and 3-butanediamine etc. is mentioned. 
[0015] As a cationic polymerization type photoinitiator, it is activated by irradiating ultraviolet 
rays, and if it is the model which causes an epoxy group and cationic polymerization, it cannot 
restrict in particular and a diazonium salt type, an iodonium salt type, a sulfonium salt type, and 
a metallocene compound can be used. As a diazonium salt type, P- 
METOKISHIBENZENJIAZONIUMU hexafluoro phosphate, Can use P-chloro 
BENZENJIAZONIUMUEKISA fluoro phosphate and as an iodonium salt type Can use 
diphenyliodonium hexafluoro phosphate, 4, and 4-G t-buthylphenyl iodonium hexafluoro 
phosphate, and as a sulfonium salt type TORIFENIRUSURU phone hexafluoro phosphate, 
bird phenyl SURUFON hexafluoroantimonate, etc. can be used, and - (n(1-6-n-KUMEN)- 
cyclopentadienyl) iron-6 fluoridation phosphorus acid etc. can be used as a metallocene 
compound. 

[0016] A radical polymerization type photoinitiator is a photoinitiator for making the photo 
polymerization nature unsaturated machine of the acrylate(meta)-ized epoxy resin which 
replaced the epoxy group in an epoxy resin with the photo polymerization nature unsaturated 
machine react, and what has an absorption wavelength in the ultraviolet rays of the exposure 
machine to be used can be used for it. Specifically Aceto FENON, benzoFENON, 4, and 4- 
bisdimethyl amino benzoFENON, Benzoin ethyl ether, benzoin butyl ether; benzoin isobutyl 
ether, 2 and 2-dimethoxy 2-phenyl aceto FENON, 1 -hydroxy cyclohexyl phenyl ketone, 2- 
hydroxy 2-dimethoxy 1 -phenyl propane 1-ON, 1-(4-iso pro pill phenyl)-2-hydroxy isobutane, 
Azobisiso butyl nitril, 2-chloro thioxanthone, 2, 4-JIECHIRU thioxanthone, 2, 4-JIISO pro pill 
thioxanthone, 3, and 3.********- 4-methoxybenzophenone, 2, 4-dimethylthioxanthone, 
MECHIRUBENZOIRUFO mate, 3, 3, 4, and 4-tetra-(tert-butyl peroxide KARUBONIRU) 
benzoFENON etc. can be used. In a bridge construction resin layer, fillers, such as alumina, 
silica, EROJIRU, kaolin, and carbon, are mixable with the substrate surface as an additive 
agent for the purpose of improvement in the mold-release characteristic of a bridge 
construction resin layer, or the performance of a coat. This quantity has the desirable range of 
a 1 - 100 weight part in order not to reduce flexibility to a resin 100 weight part. [ in the bridge 
construction resin layer stiffened with heat, when it is necessary to coat below in the softening 
temperature of the sheet which carries out a plastic flow and coats at the temperature beyond 
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it, there is restriction at the point which gets twisted on a sheet and wrinkles generate, but ] 
Since it can harden in a short time, without applying heat when using the hardening agent 
hardened by ultraviolet rays etc. to it, there are few coat defects and it is more desirable at the 
point whose manufacturing efficiency improves. 

[0017] In order to improve adhesion nature with a bridge construction resin layer and to 
prevent exfoliation, before the sheet which carries out a plastic flow applies a bridge 
construction resin layer for the sheet surface which carries out a plastic flow, it is desirable to 
perform washing, ultraviolet treatment, plasma polymerization, corona treatment, flame 
processing, machine polish, etc. A bridge construction resin layer is coated to one side or both 
sides of a sheet which carry out a plastic flow. In the case of an one side coating, it is desirable 
to carry out mold release processing of the opposite side, or to install a mold release sheet. 
Since a mold release sheet is not needed in particular other than the plastic flow sheet of this 
invention when it coats to both sides, it is desirable at the point that the preparation process of 
a press is simplified. Below as for the elastic modulus of insulating adhesives (2), an elastic 
modulus [ in / in the sheet (6) which carries out a plastic flow / the melting point or softening 
temperature of insulating adhesives (2) ] is carried out. When the elastic modulus of the sheet 
which carries out a plastic flow is higher than that of insulating adhesives Since it cannot fill up 
with the sheet (6) which carries out a plastic flow of the penetration hole (4) into a lamination 
process, but the insulating adhesives (2) in a semi-hardening state may flow inside a 
penetration hole (4) and a hole diameter may be made small, What has art elastic modulus 
lower than the elastic modulus of said insulating adhesives (2) in the meltihg point or softening 
temperature of insulating adhesives (2) is used. It is good to use the sheet of the 
thermoplastics chosen from polyethylene, an ethylene system copolymer, vinyl system 
polymer, acrylic polymer, fatty series polyester, polyamide, etc. as a sheet (6) which fills this 
and which carries out a plastic flow, for example. 

[0018] As a method of coating a bridge construction resin layer on the sheet which carries out 
a plastic flow It can apply with pre-measurement system coating methods.^such as post- 
measurement system coating methods, such as braid KOTA, knife KOTA, and squeeze KOTA, 
and a reverse roll coater, a kiss roll coater, a cast coater, spray KOTA, extrusion KOTA. A 
bridge construction resin layer can also be formed more than two-layer byicoating the bridge 
construction resin layer of composition different from what was coated before, a bridge 
construction resin layer of the same kind can also be coated twice or more, and improvement 
in the characteristic can be aimed at. 

[0019] Although the plastic flow sheet for multilayer printed wiring boards is removed after 
lamination, when **** at the time of penetration hole puncturing by a drill etc. is in the edge part 
of the penetration hole which exfoliates the plastic flow sheet for multilayer printed wiring 
boards in this case, one copy of a bridge construction resin layer may remain. If this is not 
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removed, in order for the fall of a sex with plating to start, it is necessary to remove this. Since 
the bridge construction resin layer of this invention makes the main ingredients an epoxy resin 
and the amount resin of bridge construction nature polymers, even when a bridge construction 
resin layer adheres to the edge part of a penetration hole etc., the roughening processing 
which used oxidizing quality solution and resolvability solution can remove; it easily. As such 
roughening processing liquid, the solution of the following oxidizing qualities and the solution of 
resolvability can be used. 

[0020] Although it is possible first to roughen early more by swelling resin with a solvent The 
solvent which swells powerfully is not desirable in order to swell it from the surface coat of 
insulating adhesives to an inside. It is desirable to use what was chosen from alkali, such as 
butyl rib TORU, JIMECHIRUHORUMU amide, isopropyl alcohol and sodium hydroxide, and 
lithium hydroxide, and these mixtures. It is desirable to use one or more sorts of the group 
which consists of a 6 value chromium compound and a 7 value manganese compound, and 
one or more sorts which consist of sulfuric acid, phosphorus acid, sodium fluoride, fluoroboric 
acid, water oxidization potassium, and sodium hydroxide of mixtures as solution of an oxidizing 
quality. It is desirable to neutralize 6 value chromium compound or 7 value manganese 
compound after that, so that it may become a trivalent chromium compound or 6 value 
manganese compound. This is because there is a possibility that resin may oxidize and an 
insulating fall and physical intensity may fall when an oxidization operation has 6 value 
chromium compound or 7 value manganese compound and a very small quantity also exists. 
As such neutralization liquid, REDAKUSHONSEKYURIGANTO (the product made from 
ATOTEKKU, Inc., brand name), tin chloride, the mixed solution of chloride; the mixed solution 
of sodium hydrogen sulfite and sulfuric acid, etc. can be used. After this roughening process 
metallizes the inner wall of a penetration hole (4) at least, connects an outer layer conductor 
and a inner layer circuit electrically, processes an outer layer conductor, and makes it an outer 
layer circuit. Metallization of this inner wall can be performed also performing electrolysis 
plating following non-electrolyzed plating or it, and by being filled up with a conductive paste. It 
can be used if metallic foil (1) is used for a printed wiring board, and in order to raise adhesion 
intensity with an insulating layer, rolling copper foil, electrolysis copper foil, etc. which carried 
out roughening processing can be used. 

[0021] Since the manufacture method of the patchboard of this invention is what piles up the 
sheet which makes a penetration hole in the metallic foil with insulating adhesives of a semi- 
hardening state, piles up the insulating adhesive coated surface with the circuit board which 
prepared circuit processing etc., and carries out a plastic flow, carries out heating 
pressurization, and carries out lamination unification, Insulating adhesives are excellent in the 
handling nature in a semi-hardening state which is in B stage state, It is required for it to be 
able to puncture, to have moderate mobility, and to have insulation, and as insulating 
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adhesives 2 of a semi-hardening state The acrylic rubber containing functional groups, such as 
epoxy adhesive, acrylic adhesives, polyimide system adhesives, polyamide system adhesives, 
NBR, acrylic rubber, an epoxy group, or a carboxyl group, NBR(s), those mixtures, etc. can be 
used. In these, an epoxy system and an epoxy acrylic rubber mixture system are desirable at 
the point that insulating reliability is high. 
[0022] 

[Working example] 
(Example 1) 

1) as a sheet (6) in which the plastic flow sheet for multilayer printed wiring boards carries out 
a production plasticity flow Using a 90-micrometer-thick polyethylene sheet, on the one side as 
a bridge construction resin layer (62) After coating the ultraviolet curing epoxy-resin-adhesive 
varnish shown below in thickness of 2 micrometers and drying for 3 minutes at 80 degrees C, 
exposure conditions were made into 1 J/cm2, ultraviolet rays were irradiated for 30 seconds, 
were hardened, and the plastic flow sheet for multilayer printed wiring boards (61) was 
produced. The hardened material of this ultraviolet curing epoxy resin adhesive pulled, and 
elastic moduli were 40MPa(s) at 102MPa(s) and 180 degrees C in 103MPa(s) and 100 
degrees C at 25 degrees C. And the elastic modulus in 1 10 degrees C of melting points of the 
polyethylene sheet which carries out a plastic flow was 0.01 MPa, and the elastic modulus of 
the following insulation adhesives at the temperature at that time was 50MPa. These elastic 
moduli were measured using the viscoelasticity measuring device (rheology incorporated 
company make, DVE-V4 type, measurement frequency of 10Hz). 
(Composition of ultraviolet curing epoxy-resin-adhesive varnish) 

- epoxy resin 50mol % -- acrylate-ized epoxy resin EA-6310 (Mn: 450, brand name by Aranaka 

village chemistry incorporated company) 56 weight parts EPIKOTO 1001 (Mn: 450, brand 

name by oil recovery shell incorporated company) 30 weight parts - meta-acrylic acid ~ 

4mol% -- added acrylonitrile-butadiene rubber PNR-1H (Mw: 200,000, brand name by Japan 
Synthetic Rubber Co., Ltd.) 

30 weight parts - photoinitiator BenzoFENON Five weight parts - filler Aluminium 

hydroxide AS-3000 (HITACHI CHEMICAL CO. LTD. brand name) which applied the 

amount epoxy-resin-adhesive varnish of polymers to the roughening side of 18-micrometer- 
thick electrolysis copper foil (metallic foil 1), dried to it as metallic foil with 40 weight part 
adhesives, and was changed into the semi-hardening state was used. As shown in drawing 1 
(a), the insulating layer thickness of this is the metallic foil with adhesives in the semi- 
hardening state where softening temperature is 75 degrees C in 50 micrometers (3). As shown 
in drawing 1 (b), 0.3mm in diameter and a 1 .0mm penetration hole (4) were made in this 
metallic foil with adhesives (3). And as shown in drawing 1 (c), a inner layer circuit (51) is 
beforehand formed in a 0.8-mm-thick woven glass fabric base material epoxy resin double- 
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sided copper-clad laminate sheet. The inner layer circuit board (5) which carried out melanism 
processing of the surface up and down [ said copper foil with adhesives (3) ] A inner layer 
circuit (51) carries out position ****** of the aforementioned penetration hole (4), and puts it on 
the part linked to an outer layer circuit. Furthermore, the plastic flow sheet for multilayer printed 
wiring boards (61) which applied 2 micrometers of bridge construction resin layers (62) to both 
sides of the polyethylene sheet the thickness of whose of the sheet (6) which was produced by 
the above 1 up and down, and which carries out a plastic flow is 90 micrometers is piled up. 
These were inserted with the panel made from stainless steel (8), and for [ pressure 2MPa, 
cooking temperature / of 170 degrees C /, and part / for // and heating-rate high temperature 
retention time / of 10 degrees C ] 60 minutes, on condition of for cooling-rate-10-degree-C/, as 
press lamination was performed and it was shown in drawing 1 (d), lamination unification was 
carried out under decompression of 10torr. Then, as shown in drawing 1 (e), after tearing off 
the plastic flow sheet 61 for multilayer printed wiring boards and making the penetration hole 
(through hole) 9 in the obtained layered product, roughening processing of the surface shown 
below was performed. 
[0023] (Roughening process) 

a) What added sodium hydroxide in 25 weight % of butyl rib TORU solution, and was adjusted 
to pH 3 is warmed at 75 degrees C, and it is immersed for 3 minutes into this. 

b) KMn04:65 g/l, NaOH : warm 45g/l of solution at 70 degrees C, and process for 4 minutes 
with the spray pressure of 1 .6 kgf/cm2. 

c) It is immersed for 5 minutes in REDAKUSHONSEKYURIGANTO (product [ made from 
ATOTEKKU ], brand name) 75 ml/g, and sulfuric acid 50 ml/g solution (45 degrees C). 

d) Wash. 

Then, after performing non-electrolyzed copper plating and electrolysis copper plating and 
forming a 15-micrometer-thick copper layer in the whole, as etching resist was formed, etching 
removal was carried out and the copper exposed from etching resist was shown in drawing 1 
(f), the outer layer circuit was formed and it was considered as the multilayer printed wiring 
board. 

[0024] (Example 2) 

1) As a sheet (6) in which a plastic flow sheet carries out a production plasticity flow, on the 
one side using a 90-micrometer-thick polyethylene sheet as a bridge construction resin layer 
(62) After applying to a thickness of 2 micrometers the thermosetting epoxy-resin-adhesive 
varnish shown below and drying for 3 minutes at 80 degrees C, it hardened for 10 minutes at 
120 degrees C, and the plastic flow sheet for multilevel interconnection boards (61) was 
produced. The elastic moduli of the hardened material of this thermosetting epoxy resin 
adhesive were 50MPa(s) at 2x102MPa and 180 degrees C in 2x103MPa and 100 degrees C 
at 25 degrees C. 
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(Composition of thermosetting epoxy-resin-adhesive varnish) 

- Epoxy resin EPIKOTO 828 (Mn: 218, brand name by oil recovery shell incorporated 

company) .... 30 weight parts and glycidyl methacrylate - 3mol % - added acrylic rubber HTR- 

860P-3 (Mw: 800,000, brand name by imperial chemistry industrial incorporated company) 

.... 30 weight parts and hardening agent (phenol NOBORAKKU resin) 

FENO light LF2882 (Dainippon Ink and Chemicals Inc. brand name) 

.... 20 weight parts and hardening accelerator 2 PZ-CN (1-cyano ethyl 2-phenyl IMIDAZORU) 

(brand name by Shikoku ****** business incorporated company) Five weight parts and filler 

Alumina (0.5 micrometer of mean particle sizes) ... The plastic flow sheet 61 for multilayer 
printed wiring boards of 40 weight part above was used, and also the multilayer printed wiring 
board was produced like the example 1 . 

[0025] (Example 3) [ 1 8-micrometer-thick electrolysis copper foil (metallic foil (1)) / the field of 
the insulating layer (12) of the one side copper-clad laminate sheet (11) which is a woven 
glass fabric base material epoxy resin one side copper-clad laminate sheet established in one 
side ] instead of copper foil with adhesives of an example 1 As AS-3000 (HITACHI CHEMICAL 
CO. LTD. brand name) which is the amount epoxy resin adhesive of polymers with copper foil 
is laminated, and only copper foil of AS-3000 carries out etching removal and is shown in 
drawing 2 (a) The thickness of insulating adhesives (2) obtained the laminate sheet with 
adhesives in the semi-hardening state where softening temperature is 75 degrees C (31) at 50 
micrometers, and used this, and also the multilayer printed wiring board was produced like the 
example 1 . 

[0026] (Comparative example 1) It replaced with the plastic flow sheet for multilayer printed 
wiring boards of an example 1 (61), and the polyethylene sheet which is a sheet (6) whose 
thickness which has not prepared the bridge construction resin layer is 90 micrometers, and 
which carries out a plastic flow was used as it was, and also the multilayer printed wiring board 
was produced like the example 1 . 

[0027] (Comparative example 2) In the plastic flow sheet for multilayer printed wiring boards of 
an example 1 (61), the coating thickness of the bridge construction resin layer was changed 
into 15 micrometers, and also the multilayer printed wiring board was produced like the 
example 1. 

[0028] (Comparative example 3) It replaced with the copper foil with adhesives used in the 
example 1 , and carried out like the example 1 except having used the adhesion sheet (a 
penetration hole being made in AS3000 and etching removing copper foil) which made the 
hole in the copper foil which made the penetration hole, and the same part as it, and the 
multilayer printed wiring board was produced. 

[0029] Thus, performance is evaluated for the produced multilayer printed wiring board as 
follows, and a result is shown in Table 1 . 
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(Initial flow) The direct-current voltage of 5V was impressed to the Bahia hall portion of a 
multilayer printed wiring board, connection resistance was measured, and when connection 
resistance was 10ohms or more, the time not more than a defect and it was evaluated as 
nothing [ unusual ]. 

(Hot oil examination) The value of connection resistance measured the number of cycles when 
going up 10% from early connection resistance by making to immerse a multilayer printed 
wiring board in 260-degree C silicon oil for 10 seconds, and to immerse it in 20-degree C water 
for 60 seconds after that into 1 cycle. 

(Smear of a through hole terminal area) When the section of a through hole part was observed 
under a microscope and there was a smear, it was considered as smear ** and the case where 
there was no smear was evaluated as nothing [ smear ]. 

(Resin remainder of the Bahia hall terminal area) When the section of the Bahia hall part was 
observed under a microscope and there was the resin remainder, it was considered as smear 
** and the case where there was no resin remainder was evaluated as nothing [ smear ]. 
(Outer layer circuit surface level difference) Using the contact process surface coarseness 
meter, the level difference on the surface of a multilayer printed wiring board was measured, 
and "size" and when exceeding the thickness (thickness of copper foil used as a inner layer 
circuit) of a inner layer circuit, and not exceeding, it evaluated as "smallness." 
(** [ it is the stain of insulating adhesives ] quantity) The inside of the hole of a multilayer 
printed wiring board was observed under the microscope, it oozed out and the mean distance 
of the radial direction where insulating adhesives oozed out in the hole was evaluated as a 
quantity. 
[0030] 
[Table 1] 
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[0031] 

[Effect of the Invention] By using the plastic flow sheet for multilayer printed wiring boards 
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which becomes this invention, the method of the insulating adhesives into penetration **** 
used as IVH oozing, and excelling in control of** and manufacturing efficiently a multilayer 
printed wiring board with sufficient connection reliability and accuracy can be offered. 



[Translation done.] 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****), 

2. Texts in the figures are not translated and shown as it is. 

Translated: 22:41:19 JST 10/13/2006 
Dictionary: Last updated 09/29/2006 / Priority: 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) - (f) is a sectional view in each process for explaining one example of this 
invention. 

[ Drawing 2] (a) - (f) is a sectional view in each process for explaining other examples of this 
invention. 

[Explanations of letters or numerals] 

1. Metallic Foil 11. One Side Metal Tension Laminate Sheet 

12. Insulating Layer 2. Insulation Adhesives 

3. Metallic Foil with Adhesives Laminate Sheet with 31 . Adhesives 

4. Penetration Hole 5. Inner Layer Circuit Board 

51 . Inner Layer Circuit Sheet Which Carries Out 6. Plasticity Flow 

61 . Plastic Flow Sheet for Multilayer Printed Wiring Boards 

62. Bridge Construction Resin Layer 8. Panel 
9. Penetration Hole (through Hole) 



[Translation done.] 
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T<v%mmi)^%zmmmmtem*t>%&£tob i 
x2m*Mi3m<rM&Tf>zc\b#<£mThi> m 
i, 02#5i) . a?ti^iigaji. i^a-c«:fl:Li vHt 

izn. m®&e>mitzi'-himtFtzz\b%<m 
£Mm&n : jzbtfX'Z&. tit. i&<m&mi!s- 



(4 

5 

[ooio] z^mtmrth^- h (6) tmmm 
mcomm. nrnftwrnvuzmtthtubtz. m io 

b»»jrml g§ttairr*^-h(6)<o^a5^<oaa6 

#ur<<-rs**>ti o^mOTtstL. mimnz 

0. Ium&±t2ti&. J^ittiSStJy-h 
W&?WmZlt. ffl?S3 0/zni~5 0 0ju 
3 0~5 0 0jumiSg»kO£&Jtt&<0## 20 

OOrjfcjSfciJWC. 3xl0 3 MPaia-pC. 

**o. loora^isoxucfcivc. 3xio*mp 

[ooii] gmmmmmftt lti*. i**^ 
v.^.mmmttmmtfem&mixx*^® 30 

S§. ^^gtt^^M^flgSt/^^^^^ ) (02 01 

T b'x y x V-^ASifcii FMx^df ^«afli#& 0 . 
«Mkyx;l/x^yt5fe«^tt*^. xtrn-b80 7. 
ita-MOOl. xtrrj-M0 10?)ffi,ft£-CTfj 

tt. D. E. R. 330. D. E. R. 331. D. 

E. R. 3 61<0ffi.ft£-eTUffi$;h.-O^. JK 40 

SWb£a5S£tta»^ YD 1 2 8 . YD F 1 7 0O1SS 

T^'JU-hftx^v^ll§Srffiffli-«.C:f:*« 
#*L<. #r+tMf^£*tt>*>EA-6 3 10<Ofg 

[0012] §Blgttig?B*8fllgfcli. ^S^SgJg^ 

a. ft******, rsya. ymmwgtmztt 50 
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6 

4»6. PNR-lwBMfrfrC, B**£*>m& 
tt*»4>. xtf-/H 0 7 2affiftftClMK3*i?lri&. 

3S£tt*»£. HTR-8 6 0P-3<0(S,ft£TrtJJK$*t. 

$i!§£££3*u MMi4HO2 0MmiJt^r3*u 

[0013] mzmzii. mm. nr«ft. x 
s^g-asttx^^-gi^ ^ L^®{k«i^ffl»r 

mmz&mhzttfX'Zh. 

[0014] 7xy-;Wfr&!Hjfc LTtt. 7xy-;Ht 
1 5B^t 2 ffllli:^ri.fl:^rCJ)l.7 x J 

y*y?4 bLF2822. 7xy^-fhLF288 
2. 7x77^ hTD-2090. 7i/7-fMD- 
2149. 7xy5>fhVH4 150, 7xy^bV 
H4 1 7 O^lSftKSTHiffitSnTV^. S*?k%i: LX 
ii. *l*V^>fyg!. *S*7^Hft. *S*fh7tKD 

i?t>ti&. 7$ym&m±* mimxo7$ytLx 

r^)^Vy ; J7X>. tfyx-r/l^'TS^tf* 
0. ^SKyr5yfctTm-7xX^VvTSy. S^* 
rsyy'7x x^x-t^K v'T S7y'7x x^^P* 
y. KyVVV. o-7x-l/yy'7S>#^0, ^ 

fb7^frt^7->, N , N, N' , N' — r 
hWf*-l, S-r^yvTS^^f^il*. 
[0015] ^^^fi^tiB^i: L*C(ix 

-fffl-Ciftlf. #fcSII8-fl»*><0-eJi=3r<. 
x*rVx«7-fc.fiS. 3-H-i>AJiM. A;^x»>Alg 

^AfiSfcLT«. P-^ b^isKyHyifTY-VJ* 

Mt7W07*X7x-h > P-^DO'Cy-fe'yi; 



(5 

7 

dr-9"7;^P7*X7x-h. 4, 4-y'-t-7*f7P 
**a-feyfl:#Hji:LTte. (l-6-n-7.X 

( n-y^o^y^y*x-^) HK-67-Htuy 

[0016] 5y'^fi£S3fc§Mtt. x,^y^|§ 
4>^x^yS^3tfi^tt^^aTKftLt ( * 9 ) 
T9 'J U- h^**y®IStf>^^R6«S£KJ& 

h7xyv. ^/7xyy, 4. 4-t'X^f-;PT 
sy^y/7xyy. <yy>f yxf-zpx— f-/k ^y 

y. l - t Hn*^^o\*^7x=jHrby. 2 20 

-b Kn*y-2-^* h^y- l-7x-^7ti^y 
-1-^-y. 1- (4->fVTah-/P7xX;P) - 2- 

-MJ/k 2-7onf«t^y^> 2, 4-y'xf- 

/H-^-^yyy, 2. 4-^y7t?e;H>^^y 
yy. 3, 3-y*^f-;i'-4-^h^y<yy7xy 
y. 2. 4-y**f->i^t*-fryyy. ^f/K>"/>( 

*-K 3. 3. 4, 4-xh5 (t-^** 

-»N-*^y^-Kx^) ^/7xyy?iti { ffiffltl 
>JXr. xpy*;K *stuy, j(r-#ytW>7 < 

^■tifci&fr**. r^aji^JiiooaftasnwL 

T. ^fcdttfcffln^tf&^fcfctl-lOOaMSUD 

m&mrth y- h^baerrc£i-*-&««f«* 

HBSHTflHtc* 4fc*>. &§l£PB*^$:<, £ 40 
[ooi7]ffli»w-*5'-Mi* mmsmtam 

tnmmzmmami-ifrmti'- v z t 

- h£WW»aH!^ h WrVxfcft, 7"W 50 
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y-K6)«. ffiSii««ffl(2)oii^^^j±«:^{cij 

JtftWW* 1 , 85SttS^l(2)w5ltt$iaTi:$ti 

*Ut DXt«*d£li. WarS+(c«aft<4)£Stta 
Errs y- h (6) Xtt&th Zbtf~C%~?^ WSS 
fcfcSJe8ttg*ai(2)#. 1l3lft(4)aAMt3i»U 

j*a**3 < lt La o z b#t>&t:ib. tm&mm 
<2)<om&±iz\m^£.nnhW i mifi. mam® 

xfi^y, xf-yy^asKUv. h'^-K'jv, 

[ooi8] sn^aii§s$:seaaBrrsy- h&axr 

hWibLTli. X? 
-fXn-^^Sgti^n-T^y^^^ 'Jvn'-x 
o-/P3-^, *xn— ;HJ— *\ ^ha-i', X 
rw-a— ffLajtn-^Otwthl^n-X'fy 

<ntm m.m>^m^m z &ottt z t -cmmmm 

[0019] mm®, zmrv > vwmmmms^m^ 

mffifrthztifbt. zt&mikv&^ 
m&coi&TWt$zzt:#>. ztiim&h£gm 

mmim^hztwTZ&. 
[0020] &mz. m£x~>xm&&miuthz 

HW-hU**. *«77-/-fblc^K. MHb»>J^A % 
Wvy^yft^jSr 3(t? oJ^it^ittili 6«vy^f 
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9 10 

»i. 6b7xij*fo^*tz\tito^>ti>te£Mffift. *m. sifyr5Haae«B. nbr. r?y*=fA, x* 

hXbh. ^<0i 5&4«W?fltfc LTtt. U^^-a y-fe <rit£»tf)#T\ xtf**^. j^K*is-T? 'J;1^A« 
XX. 3SKig*3Sti- hWJ>tmt [0022] 

<m±. t uaRwanKAiifliu m (mm i ) 

xmmtth. z*#mt>*miitit* *mm>i* io sntssrf4>j'-M6)fcLT. i?3 9o,t/m<D*yx 

Emm. wmtmim^&zttfT%&. u m.tx. 2>mr»>hm&mmw&mn'-h(6 

C0021] *m0gfflL<?mgffiii. m«s i> zimtiz. zmmm^x*'>®mmmm<?) 

^WBff 5r HiaJtlX^O^ti 5r Lfc@»«fc«a. EittcS 0 0W10 8 MPa, 18 0TTC4 OMPaTJo 

irrs^-^afc. MMinffLTsa-frflrrsto -e-lt. siEsirrstfyxf-w^-f^jii^i 
xhhttt. nmmmmt* Bxr-i;vm?bz>* 20 1 ortrtjjts^tt^j. 0. oiMPatfco. 

-£mx-$>*). ^mms<ntmmmm2b L-ca. x ^us/'-ass^as. dve-v41, mjmm.i 0 

■ xsti**>mm 

50W%T9VV- b^fcX^^BlEA-63 10 (Mn : 450. 

tt^m*^a»ffiftffe) 5 6Sftg* 

xtrj-h 1001 (M n : 4 5 0 . «Mki^ x ) 

3 0*S& 

PNR-1H (Mw: 2 07J. H*^J«^»^aSiSifihfe) 

3 oaag? 

■mm 

ov7*s> swm 

■7 4*7— 

fclNbr^sx^A 4 oaag? 

g»#lttfeK?gfc LX. JS3 1 8/*nuomS?IB?g *»a. *£>±Tfc. ±S1 ) -CtfgLfcgttS 

X£t£?|i. a^L^t#!BK:U:AS-3 0 00 (H 40 Y<m&£mffi^(b2)Z2vmmil,lZ:m7V> 

±4ffi3mm&mms&) zmt. hi bmmw&smi'-hmzm.iz. ztt^xy-y 

(a) t3KfJ:3fc. tfilUIff £#5 0 v rattfoSAi ^XStf)£1£(8)T8;*. ff*2MPa, JB*&gl7 

mmtt&mon^ ai ( b ) (isrtj: dt. its aas- 1 ot:/^<^ft-c. iot or fcomet 

0. 3mmtl. 0mm<OKil^(4) ^LT "C. TWxa^ff^V^ 01 (d) t^TJ:dfc. « 

HI (c) (CSttiotC. ^y>J?$0. 8mm^7X UliftLit. >L<7)SL HI ( e ) dfc. ^fl 

^B»wx^^iiiOTi«36SflSfcrtHiHiaK5i) ^» ruy hmmmw&mi~>- h e 1 zmmvu # 

t ^-tSSBlrt:. B5E<OSii^(4) Ztm&hitlX [0023] (e4tIS) 
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*J «>A Zffiia Lp H 3 (Cf^ U: t,<0£ 7 5 TCtdmiS 

u ^»*t3^^iai-s. 

b) KMn04 : 6 5g/U NaOH: 45g/l(0 

*s?ffij7ox:t:aiiiau. 1. 6k g f/cm*<oxr 

c) V^vgy-fc^jL'Jtfyh (7hf7? (HO 
S3. if.&£) 75ml/ g> B£B?5 0ml/g*igjft 

d) Tica-r*. 

1 5»mmmz. £toiz&is.Ltim. x 7 fy/i/y 
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* -y^-yTlifcfcU 01(f) iiZJ^tt dfc. W1[h]|&£ 
[0024] (mSM2) 

i ) wftsmi'-hnim 

SttsSWS^-K6)fcLT. ff$#9 0jumtf);Ky 
x^ys— h *<0*jB(;:£igfi}B§Jl(62) fc L 

2or-ci otifsmtLx. zmsmmm&mn'- 

<M£f&IICOft&mZ. 2 51C-C2X1 0 3 MPa, 10 
0XTC2X 1 O'MPa. lSOXrCSOMPaf&o 



Xt3-h8 28 (Mn : 218. «trft^x^8^£ttgi§,Fp£ ) 

.... 3 oaass 

HTR-86 0P-3 (Mw: 8077. Stf^¥«ft^£*fcSiS.&£) 

• • • 3 oaass 

7xy^hLF2882 (^H*-f y#^njK^^ttsis^) 

2PZ-CN ( l-yryxf^-2-7x-M <0Bftj£l 
7 -f 7- 

T^S-M^^&^SO. 5/Lim) -- ^Ol 



iMomrv > hsmmmt^m^- h 6 1 tiro 
•rimtmmi kmmiztxzmrvyhmmzft so 
mi*. 

[0025) (mm3)mtmi^mmm<^. 

fcOfc. 1 8/im^«j»^g (&B?g(l) ) tftm 
^Sxtf* ^Bg^««fflT $>S AS-3000(B& 

msaMm£#gms!&) ^s*-hu as-3 

0 0 0<^ScO*x^^y^^iL-Ca2 (a) fc^ 
<k?fc. te»1i«^l(2)<0ff$A«5 0/ini-C«[fl^i* 1 
7 5r<WSfb«®<OS^Rlf=fflWS(31)5-#. 40 
fflvxfcfl«i!Sifc0! 1 fc Lxmr 'J y h538«£ 

[0026] (JfcKPU) mmKr>$>m7vvYW& 

WMW'&dmi'- V (61) fcfUT . 33tfitilgH£f£*n- 
vv£»«3#9 0 jumCOSHtsSlrtS M6)-C&6 
yx^y^-b£*Oi2^^l>tett3tifc0U fc 

nmz txmr y y hStasteftSSLfc. 
[0027] (it*M2) mmi<r&m7o>hmt 

SfflStt5a6^-b(61)fcfcV^T. ^©fllWc^XJi 



[0028] (wm3) mtmixmtzi&gfflffl 
mizKtx. mmKZbirtimmk. ^titmtmuz 

K£Myz8mi<'~h (AS3 0 0 0fcKaft£&*t8! 

t mmtzft *vv£Ji 7 y y MaMsfcfWL*:. 
[ o o 2 9 ] znx o tzLxvmLizm-r y y Mas 

•f. 

mmmtf i o QjjUK^^tc^s. wrRot % *• 
m^MkLxmmtfz. 

{ftvh*4A4ttk) ^flruvhSttK*. 260t: 
o^yaysM Mel o^iaiiau -?-<oa2 0x:co7K 

com. ®mc7mwmin.£ y i o%±#u:fc §^>r 
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[0iiiOfS#^ilHB] 

[HI] ( a ) ~ ( f ) |J % *ft^-|(3ttH£lBHH 

[02] (a)~(f)K.*m*m<nmmm 



* i . &m 1 1 . Km&m. 
mm. 

12.8MW 2. J&*Sttj£WJ 

3. g**if*&nB 3i.jenmni 
jhk 

4. ai&* 5. 

51. nm 6. sittiSN-s 

30 61. ^JIT'J y hmfcfflSttSWS'- h 

62. %mmm s.mm. 

9. HSft (X)V—*-)V) 
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8. SHS 
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51. fiJiB** 
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-31. 
^62. 
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-8. 
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